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(54) PREHEATING MECHANISM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide technique with 
which a direct current for applying preheat to a motor is 
measured with ease. 

SOLUTION: A current sensor 47 is provided with a 
function of measuring the sum of currents passed 
through phase U negative side, phase V negative side, 
and phase W negative side. A resistor made into a 
modular together therewith and normally installed to 
protect transistors 41 to 46 against overcurrents can be 
adopted as a shunt resistor as the current sensor 47. 
The current measured by the current sensor 47 is pule 
current 11 passed between the positive side and the 
negative side of an inverter 4. By repeatedly applying the 
pulse current 11 in an appropriate cycle, a direct current 
12 with the peak of the pulse current 11 substantially 
maintained is passed through the motor 6 because of 
the inductor component of the motor 6. In other words, 
the value 9b of the direct current passed through the 
motor 6 can be grasped as the peak of the pulse current 
11. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The inverter which has the switching element (41-46) which performs pulse-switching 
between the pair edges (P, N) to which direct current voltage (E) is supplied, and passes pulse 
current (11) between said pair edges (4), The polyphase motor to which it connects with said 
inverter and a direct current (12) flows by said switching (6), Preheating developmental 
mechanics equipped with the current detecting element (9) which acquires the peak value (9b) of 
said pulse current from the output (47a) of the sensor (47) which measures said pulse current, 
and said sensor (100). 

[Claim 2] Said current detecting element (9) is preheating developmental mechanics (100) 
according to claim 1 which has a peak hold circuit (91a). 

[Claim 3] Said current detecting element (9) is preheating developmental mechanics (100) 
according to claim 2 which has further the 1st low pass filter (91b) which filters the output of 
said peak hold circuit (91a). 

[Claim 4] It is the preheating developmental mechanics (100) of any one publication of claim 1 
thru/or claim 3 which has further the free wheel diode (42d) by which each of said switching 
element (41-46) is a transistor, and said inverter (4) was connected with said transistor 
[ reverse ]. 

[Claim 5] Preheating developmental mechanics of any one publication of claim 1 thru/or claim 4 
further equipped with the control section (8) which gives the switching signal (8a) which controls 
said switching based on the peak value (9b) of said pulse current (11) to said inverter (4) (100). 
[Claim 6] Said control section (8) is preheating developmental mechanics (100) according to 
claim 5 which estimates the preheat temperature (theta) of said polyphase motor (6) based on 
said direct current voltage (E) and the peak value (9b) of said pulse current (11). 
[Claim 7] It is the preheating developmental mechanics (100) according to claim 6 with which 
have further the temperature sensor (48) which measures the temperature of said sensor (47), 
and said control section (8) estimates said preheat temperature (theta) to be also based on the 
temperature of said sensor. 

[Claim 8] Said temperature sensor (48) is preheating developmental mechanics (100) according 
to claim 7 to which said control section (8) outputs the command which cools said switching 
element by measuring the temperature of said switching element (41-46) when the temperature 
of said switching element rises beyond predetermined temperature. 

[Claim 9] Said current detecting element (9) is the preheating developmental mechanics (100) of 
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any one publication of claim 5 thru/or claim 8 which has further the amplifying circuit (92a) 
which amplifies the output (47a) of said sensor. 

[Claim 10] Said amplifying circuit (92a) is preheating developmental mechanics (100) according to 
claim 9 with which it is constituted using an operational amplifier (921) and a part for the offset 
about said operational amplifier is beforehand remembered to be by said control section (8). 
[Claim 11] Said current detecting element (9) is the preheating developmental mechanics (100) 
of any one publication of claim 9 and claim 10 which have further the 2nd low pass filter (92b) 
which filters the output of said amplifying circuit (92a). 

[Claim 12] Said sensor (47) is the preheating developmental mechanics (100) of any one 
publication of claim 1 thru/or claim 1 1 which is the shunt resistance by which the modularization 
was carried out with said switching element (41-46). 



[Translation done.] 
* NOTICES * 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique which measures the current 
which supplies the preheating which warms a motor, especially the motor for compressors of an 
air conditioner. 
[0002] 

[Description of the Prior Art] Drawing 10 is a circuit diagram which illustrates the conventional 
drive circuit which drives a polyphase motor with an inverter. Full wave rectification of the 
three-phase-alternating-current current supplied from the three phase power source 1 is 
carried out by the diode bridge with which the converter section 2 is equipped, and it is supplied 
to the both ends of a smoothing capacitor 3. For convenience, a high potential side is called the 
P side among the both ends of a smoothing capacitor 3, and a low voltage side is called the N 
side. 

[0003] The electrical potential difference of the both ends of a smoothing capacitor 3 is supplied 
to the inverter section 4. The inverter section 4 equips the P and N side with a total of every 
one switching transistors [ six ] about each of a three phase. By predetermined switching 
operation, the inverter section 4 carries out pulse modulation of the electrical potential 
difference of the both ends of a smoothing capacitor 3, and supplies it to a motor 6. 
[0004] Switching of the inverter section 4 is controlled by switching signal 8a from a 
microcomputer 8. Switching signal 8a controls ON/OFF of six switching transistors of the 
inverter section 4. 

[0005] In such a circuit, in order to carry out the monitor of the electrical potential difference of 
the both ends of the smoothing capacitor 3 supplied to the inverter section 4, in order that the 
electrical-potential-difference detecting element 7 may carry out the monitor of the alternating 
current which flows on a motor 6, the alternating current detector 5 is formed, respectively. A 
microcomputer 8 controls the inverter section 4 by switching signal 8a based on the amount of 
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many by which a monitor is carried out in this way. By this, according to the source effect of the 
three phase power source 1 , and fluctuation of the load of a motor 6, a motor 6 is driven so that 
predetermined rotation may be performed. 

[0006] By for example, the resistance partial pressure and filtering, the electrical-potential- 
difference detecting element 7 generates signal 7a, and supplies this to a microcomputer 8. The 
alternating current detector 5 has the AC current transformer 51 and the current detecting 
element 52, and supplies the actual value of the alternating current to which the current 
detecting element 52 flows to current monitor value 5a6, for example, a motor, to a 
microcomputer 8 based on the current value acquired from the AC current transformer 51. 
[0007] By the way, the lubricating oil for mitigating friction of the bearing of a motor from the 
former is adopted. This technique is adopted also in the motor for compressors of an air 
conditioner. 

[0008] However, especially, by the motor for compressors of an air conditioner, the refrigerant is 
dealt with and it has the special feature that a refrigerant tends to melt into the refrigerating 
machine oil which is the lubricating oil concerned, at the time of low temperature. Therefore, if 
the motor for compressors was driven at low temperature, since a motor would rotate in the 
condition that the concentration of refrigerating machine oil fell, possibility of saying that the 
sliding part of a compressor is burned by friction was high. 

[0009] In order to prevent this problem, the crank heater was formed in the perimeter of a 
compressor motor, before the motor for compressors rotated, the preheating was given, and the 
technique which lowers the solubility to the refrigerant of refrigerating machine oil was adopted. 
However, effectiveness is bad, and the preheating from the outside requires the heater of a big 
exoergic capacity for carrying out a coolant temperature more than constant value, even when 
outside air temperature is low. Now, control with very bad effectiveness is performed in a 
summer or the so-called interphase, and it is not desirable from a viewpoint of standby-power- 
requirement reduction. Moreover, a heater and the components of a relay are required and cost 
costs dearly. 

[0010] Then, in order to give a preheating to the motor for compressors driven especially with an 
inverter, the technique of making the drive which passes a direct current on the motor for 
compressors so that the motor concerned may not rotate performing to an inverter is also 
proposed. When adopting such a preheating grant technique, it is desirable to evaluate the direct 
current which flows on the motor for compressors, and to estimate the temperature rise of the 
motor for compressors by the preheating. Otherwise, it is because the excess and deficiency of 
a preheating therefore arise by the height of outside air temperature. 
[0011] 

[Problem(s) to be Solved by the Invention] However, in the circuit shown in drawing 10 , the 
current detector 5 has measured the alternating current which flows on a motor 6 with the AC 
current transformer 51, and cannot measure the direct current which gives a preheating. Of 
course, the current detector 5 is possible also for using DC current transformer which measures 
separately the direct current which flows on a motor 6. However, DC current transformer has 
the problem of being expensive. 

[0012] In view of such a situation, it succeeded in this invention, and it aims at offering the 
technique which can measure simply the direct current which gives a preheating to a motor. 
[0013] 

[Means for Solving the Problem] It is the heat release device (100) which starts claim 1 among 
this invention beforehand. The inverter which has the switching element (41-46) which performs 
pulse-switching between the pair edges (P, N) to which direct current voltage (E) is supplied, and 
passes pulse current (11) between said pair edges (4), It connects with said inverter and has the 
current detecting element (9) which acquires the peak value (9b) of said pulse current from the 
output (47a) of the polyphase motor (6) to which a direct current (12) flows by said switching, the 
sensor (47) which measures said pulse current, and said sensor. 

[0014] It is the preheating developmental mechanics (100) according to claim 1 which starts 
claim 2 among this invention, and said current detecting element (9) has a peak hold circuit 
(91a). 
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[0015] It is the preheating developmental mechanics (100) according to claim 2 which starts 
claim 3 among this invention, and said current detecting element (9) has further the 1st low pass 
filter (91b) which filters the output of said peak hold circuit (91a). 

[0016] It is the preheating developmental mechanics (100) of any one publication of claim 1 
thru/or claim 3 which starts claim 4 among this invention, and each of said switching element 
(41-46) is a transistor, and said inverter (4) has further the free wheel diode (42d) connected 
with said transistor [ reverse ]. 

[0017] It is the preheating developmental mechanics (100) of any one publication of claim 1 
thru/or claim 4 which starts claim 5 among this invention, and it is further equipped with the 
control section (8) which gives the switching signal (8a) which controls said switching based on 
the peak value (9b) of said pulse current (11) to said inverter (4). 

[0018] It is the preheating developmental mechanics (100) according to claim 5 which starts 
claim 6 among this invention, and said control section (8) estimates the preheat temperature 
(theta) of said polyphase motor (6) based on said direct current voltage (E) and the peak value 
(9b) of said pulse current (11). 

[0019] It is the preheating developmental mechanics (100) according to claim 6 which starts 
claim 7 among this invention, and it has further the temperature sensor (48) which measures the 
temperature of said sensor (47), and said control section (8) estimates said preheat temperature 
(theta) also based on the temperature of said sensor. 

[0020] It is the preheating developmental mechanics (100) according to claim 7 which starts 
claim 8 among this invention, said temperature sensor (48) measures the temperature of said 
switching element (41-46), and said control section (8) outputs the command which cools said 
switching element, when the temperature of said switching element rises beyond predetermined 
temperature. 

[0021] It is the preheating developmental mechanics (100) of any one publication of claim 5 
thru/or claim 8 which starts claim 9 among this invention, and said current detecting element (9) 
has further the amplifying circuit (92a) which amplifies the output (47a) of said sensor. 
[0022] It is the preheating developmental mechanics (100) according to claim 9 which starts 
claim 10 among this invention, and said amplifying circuit (92a) is constituted using an 
operational amplifier (921), and a part for the offset about said operational amplifier is 
beforehand memorized by said control section (8). 

[0023] It is the preheating developmental mechanics (100) of any one publication of claim 9 and 
claim 10 which starts claim 11 among this invention, and said current detecting element (9) has 
further the 2nd low pass filter (92b) which filters the output of said amplifying circuit (92a). 
[0024] It is the preheating developmental mechanics (100) of any one publication of claim 1 
thru/or claim 1 1 which starts claim 12 among this invention, and said sensor (47) is the shunt 
resistance by which the modularization was carried out with said switching element (41-46). 
[0025] 

[Embodiment of the Invention] Gestalt . drawing 1 of the 1st operation is a circuit diagram which 
illustrates the configuration of the polyphase-motor drive circuit 100 concerning the gestalt of 
operation of the 1 st of this invention. Full wave rectification of the three-phase-alternating- 
current current supplied from the three phase power source 1 is carried out by the diode bridge 
with which the converter section 2 is equipped, and it is supplied to the both ends of a 
smoothing capacitor 3. The electrical potential difference of the both ends of a smoothing 
capacitor 3 is supplied between P side of the inverter section 4, and the N side. The three phase 
power source 1, the converter section 2, and a smoothing capacitor 3 can be grasped as DC 
power supply which supply direct current voltage E between P side of the inverter section 4, and 
the N side. The electrical-potential-difference detecting element 7 generates signal 7a based on 
the result of having measured the electrical potential difference of the both ends of a smoothing 
capacitor 3, and supplies this to a microcomputer 8. 

[0026] Of course, a single phase power source is employable instead of the three phase power 
source 1. In that case, the converter section 2 should just be equipped with the diode bridge 
which carries out full wave rectification of the single-phase alternative current. 
[0027] The inverter section 4 equips the U phase P, U phase N f V phase P, V phase N, W phase 
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P, and W phase N side with the switching element slack transistors 41, 42, 43, 44, 45, and 46, 
respectively. The free wheel diode is connected to these transistors 41-46 [ reverse ], 
respectively. Usually, in rotating a motor 6, when transistors 41-46 perform predetermined 
switching operation by switching signal 8a in the inverter section 4, pulse modulation of the 
electrical potential difference of the both ends of a smoothing capacitor 3 is carried out, and the 
three-phase alternating current flows on a motor 6. 

[0028] A current sensor 47 has the function which measures the sum total of a current which 
flows to the U phase N, V phase N, and W phase N side (or the U phase P and V phase P side, 
the W phase P side), for example, DC current transformer or a shunt resistor is adopted. The 
resistance which a modularization is carried out and is usually prepared with these in order to 
protect transistors 41-46 from an overcurrent is employable as 47 casks of current sensor 
shunt resistance. In this case, a configuration becomes easy and cost can be held down. 
[0029] The current measured by the current sensor 47 is the current 11 which flows between P 
side of an inverter 4, and the N side, and signal 47a is given to the current detecting element 9 
as a voltage drop in a shunt resistor based on this. The current detecting element 9 generates 
actual-value 9a of the alternating current which flows on a motor 6, value 9b of a direct current 
which flows on a motor 6, and instantaneous-value 9c of a current which flows on a motor 6 
based on the configuration mentioned later, and gives these to a microcomputer 8. A 
microcomputer 8 can make the switching which protects transistors 41-46 perform to these 
based on actual-value 9a of the alternating current which flows on a motor 6, and 
instantaneous-value 9c of a current which flows on a motor 6. 

[0030] A microcomputer 8 makes the roll control of a motor 6 perform in the inverter section 4 
by generating switching signal 8a based on values 9a-9c and signal 7a. 

[0031] Now, the case where a preheating is given to a motor 6 is explained. In this case, a direct 
current is passed on a motor 6. Here, it explains taking the case of the case where pass a direct 
current from U phase of a motor 6 to V phase and W phase, and a preheating is given. 
[0032] By switching signal 8a given from the microcomputer 8, transistors 41, 44, and 46 set up 
in pulse the switching condition that ON and transistors 42, 43, and 45 are off, for example, in 
the pulse period tau in an inverter 4. And transistors 41, 43, and 45 maintain the switching 
condition that ON and transistors 42, 44, and 45 are off, in addition to this pulse period tau. A 
current 11 will flow in the shape of a pulse between P side of the inverter section 4, and the N 
side by this. 

[0033] The motor 6 usually has the inductor component and free wheel diode 42d is prepared in 
the transistor 42. Therefore, as a reflux current from a motor 6, a current 12 continues flowing 
via free wheel diode 42d in addition to the pulse period tau. Drawing 2 R> 2 is a graph which 
shows the relation of currents 11 and 12. In the pulse period tau, a current 11 flows an inverter 4 
in pulse, and a current 12 flows a motor 6 in addition to the pulse period tau. Of course, except 
the pulse period tau, although a current 12 is decreased, a current 12 is given by repeating the 
pulse period tau a suitable period and establishing it as a direct current which maintained the 
peak value of pulse current 11 mostly. If it puts in another way, value 9b of a direct current which 
flows on a motor 6 can be grasped as peak value of pulse current 11. 

[0034] So, this invention estimates value 9of valuesa [ 9 ]-9c and direct current 12 which flows 
on motor 6 especially b based on the current 11 which flows in the shape of [ this ] a pulse, with 
a current 12 is estimated by it. If a current 12 can be estimated, the preheat temperature theta of 
a motor 6 can be predicted. 

[0035] The estimate of preheat temperature theta is performed as follows, for example. The 
magnitude of winding resistance of a motor 6 is called for by #*(ing) with the current 12 which 
estimates the direct current voltage E estimated based on signal 7a obtained from the 
electrical-potential-difference detecting element 7 based on value 9b which can be obtained 
from the current detecting element 9. It is because a current 12 is a direct current, so the 
reactance component of winding resistance of a motor 6 can be disregarded. It is [0036] when 
the value of the winding resistance (E/I2) in the time of wanting to know R1 and preheat 
temperature theta for the temperature theta 0 of the motor 6 immediately after giving a 
preheating and the value of winding resistance (E/I2) immediately after giving a preheating is set 
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to R2. 

[Equation 1] 

0= ( R 2/R 1 - 1 ) • (235 + <?o)+<9o 

[0037] It can come out and can ask for preheat temperature theta. For example, as temperature 
theta 0, the ambient temperature of the motor 6 in front of preheating grant, for example, the 
temperature measured with the exterior unit with which the compressor has been arranged, is 
employable. Moreover, even if fluctuation arises in the power source supplied from the three 
phase power source 1 by doing in this way and estimating direct current voltage E based on 
signal 7a, as a result direct current voltage E, preheat temperature theta can be estimated 
correctly. 

[0038] As a microcomputer 8 is illustrated above, it estimates preheat temperature theta, and 
when it is judged that the motor 6 was overheated, it can perform switching control in the 
direction which decrease in number a preheating, such as extending spacing of pulse period tau. 
[0039] Drawing 3 shall be a circuit diagram which illustrates the configuration of the current 
detecting element 9, the current sensor 47 shall consist of shunt resistance here, and signal 47a 
shall be given in the mode of potential. The potential with which signal 47a is equivalent to the 
peak value of a current 11 with peak hold circuit 91a is maintained. And it is filtered by low pass 
filter 91b, and it is further amplified by non-inversed amplifying circuit 92a for a predetermined 
scale factor, and is again filtered by low pass filter 92b. Consequently, value 9b of a direct 
current which flows on a motor 6 is given in the mode of potential. 

[0040] If the voltage drop of R and its both ends is set to V1, a current 12 will estimate the 
resistance of the shunt resistance which constitutes a current sensor 47 as V1/R. Therefore, 
value 9b of a direct current which flows on a motor 6 is given to a microcomputer 8 as an output 
of non-inversed amplifying circuit 92a, and if math processing is carried out in a microcomputer 
8, a current 12 can be estimated. 

[0041] It is useful to non-inversed amplifying circuit 92a setting value 9b as the electrical- 
potential-difference range for which it was suitable as an analog input of a microcomputer 8. 
With the configuration shown in drawing 3 , since the output of non-inversed amplifying circuit 
92a is further filtered by low pass filter 92b, value 9b from which the RF noise was removed can 
be obtained. 

[0042] In addition, non-inversed amplifying circuit 92a consists of configurations shown in 
drawing 3 using an operational amplifier 921. In this case, it is desirable to perform offset 
compensation about an operational amplifier 921 beforehand. It is because offset can be reduced 
and it can ask for value 9b correctly. Just before specifically, for example, beforehand, energizing 
to a motor 6, the microcomputer 8 memorizes value 9b at the time of neither pulse current 11 
nor a direct current 12 flowing as an amount of offset. And a microcomputer 8 performs the 
operation which deducts the above-mentioned amount of offset to value 9b energized and 
obtained to the motor 6. 

[0043] Drawing 4 is a circuit diagram which illustrates other configurations for obtaining value 9b. 
Although it differs from the configuration of drawing 3 in that the sequence of the peak hold 
section 91 which consists of peak hold circuit 91a and low pass filter 91b, and the noninverting 
amplifier 92 which consists of non-inversed amplifying circuit 92a and low pass filter 92b was 
changed, it is clear that value 9b can be obtained. 

[0044] The circuit 93 detected instantaneous carrying current and is equipped with the 
configuration for presenting protection of transistors 41-46 with instantaneous-value 9c. The 
circuit 93 is equipped with instantaneous-carrying-current detector 93a which used the 
operational amplifier, and circuit 93b for making the input level of a microcomputer 8 adjust the 
output, and outputting instantaneous-value 9c. 

[0045] Signal 47a is given and filtered by the low pass filter 94, and is given to the noninverting 
amplifier 95. The noninverting amplifier 95 consists of non-inversed amplifying circuit 95a and 
low pass filter 95b, and amplifies and filters the output of a low pass filter 94, respectively. 
Actual-value 9a of the alternating current which flows on a motor 6 by this is outputted in the 
mode of potential. 
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[0046] Drawing 5 is a circuit diagram which illustrates the configuration of the electrical- 
potential-difference detecting element 7. Between P side and the N side, the partial pressure 
resistance R1, R2, and R3 is connected to this order at the serial, the electrical potential 
difference of the both ends of resistance R2 is filtered by the filter 71, and signal 7a is obtained. 
In addition, in order to insulate a microcomputer 8 substantially the P and N side, resistance R1 
and R3 has the desirable one where resistance is higher compared with resistance R2. For 
example, if the resistance of resistance R1, R2, and R3 is set to r1, r2, and r3, respectively, it will 
be set to about r2/(r1 +r2+r3) =1/100. 

[0047] Drawing 6 is a graph which indicates J1 and J2 to be L1 and L2 as a result of surveying 
the pulse current 11 and the direct current 12 which flow on a current sensor 47 and a motor 6, 
respectively, and surveying signal 47a and value 9b. 

[0048] According to the gestalt of this operation as mentioned above, the current 12 which flows 
on a motor 6 based on the pulse current 11 which flows between P side of an inverter 4 and the 
N side can be estimated, as a result preheat temperature theta can be estimated. Since the 
current sensor 47 which can adopt shunt resistance besides DC current transformer is used for 
the estimate of pulse current 11, the above-mentioned estimate can be performed simply. 
[0049] In order to also use the sensor for carrying out the monitor of the big current of the 
overcurrent protection of transistors 41-46 especially in the inverter 4 for detection of the small 
current of the current for a preheating, it is desirable by estimating preheat temperature theta 
using direct current voltage E to avoid the effect of fluctuation of direct current voltage E, and 
to perform offset compensation, and to raise the precision of the current detecting element 9. 
[0050] Gestalt . drawing 7 of the 2nd operation is the circuit diagram showing the important 
section of the gestalt of operation of the 2nd of this invention. With the gestalt of this operation, 
it adds to the 1st configuration of the gestalt of operation, and has the configuration which 
formed further the temperature sensor 48 which carries out the monitor of the temperature of a 
current sensor 47. 

[0051] With the temperature, an error may produce a current sensor 47 for current detection 
precision. For example, when adopting shunt resistance as a current sensor 47, it may generate 
heat, so that a current 11 is large, and the resistance may rise, therefore the voltage drop in 
shunt resistance may become large, and a current 11 may be estimated more greatly than true 
value. 

[0052] So, with the gestalt of this operation, value 48a which shows the temperature of a current 
sensor 47 from a temperature sensor 48 is also given to a microcomputer 8, and the operation 
for the estimate of a current 12 is performed also based on the temperature of a current sensor 
47. That is, the error by the temperature of a current sensor 47 is compensated. 
[0053] For example, when using the resistance by which the modularization was carried out with 
transistors 41-46 as a current sensor 47, a temperature sensor 48 is formed in the module 
concerned. Drawing 8 is a sectional view which illustrates the installation location of a 
temperature sensor 48. The current sensor 47 and the temperature sensor 48 are stored in the 
case 49 with transistors 41-46. This mode is desirable at the point of protecting transistors 41- 
46 from destruction so that it may next explain in full detail. 

[0054] Since it faces giving a preheating to a motor 6 and output voltage of an inverter 4 is 
made into about 10 volts from several volts, the pulse period tau of pulse current 11 becomes 
very narrow. If the pulse period tau will be several or less microseconds, response delay of the 
current detecting element 9 may be unable to be disregarded. In that case, even if an 
overcurrent flows to transistors 41-46 by the short circuit in the load slack motor 6, as for the 
overcurrent protection network (not shown) using the resistance by which the modularization 
was carried out with transistors 41-46, actuation serves as uncertainty. This may invite 
destruction of transistors 41-46. 

[0055] Then, if the temperature of transistors 41-46 is estimated from value 48a obtained from 
the temperature sensor 48 attached in the interior of modular and this becomes beyond 
predetermined temperature, as for a microcomputer 8, it is desirable to cool an inverter 4. 
Drawing 9 is a conceptual diagram which illustrates the technique for performing this cooling. 
The converter section 2 and the smoothing capacitor 3 which were shown in drawing 1 , and the 
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inverter section 4 are laid in the electrical circuit substrate 112. The three phase power source 1 
is connected to the electrical circuit substrate 1 1 2. Moreover, the motor 6 shown in drawing 1 is 
laid in the compressor 111. The compressor 1 1 1 and the electrical circuit substrate 1 12 are 
contained by the exterior unit 11 of an air conditioner, and the exterior unit 1 1 is further 
equipped with exterior unit fan 1 1 3b and fan motor 1 1 3a for rotating this. 

[0056] The motor 6 is formed in order to operate a compressor 111, and it has suspended the 
function of a compressor 1 1 1 at the time of the preheating grant which a motor 6 does not 
rotate. Therefore, it is not usually necessary to rotate exterior unit fan 1 13b at the time of 
preheating grant. 

[0057] However, when the temperature of the transistors 41-46 estimated from value 48a which 
a temperature sensor 48 outputs becomes beyond predetermined temperature, a microcomputer 
8 outputs the command which operates fan motor 1 1 3a, and rotates exterior unit fan 1 1 3b. Air 
cooling of the transistors 41-46 with which the interior of an exterior unit 1 1, as a result an 
inverter 4 are equipped by this is carried out. In drawing 9 , the driver circuit for the drive of fan 
motor 113a which intervenes between fan motor 113a from a microcomputer 8 is omitted. The 
driver circuit concerned can be carried in the electrical circuit substrate 112. 
[0058] Of course, a microcomputer 8 may make an inverter 4 interrupt preheating grant through 
switching signal 8a as treatment at the time of estimating that the temperature of transistors 
41-46 is beyond predetermined temperature. Such switching signal 8a can also be grasped as a 
command for cooling. 
[0059] 

[Effect of the Invention] According to the preheating developmental mechanics (100) which 
starts claim 1 among this invention, pulse current (11) can pass between the pair edges of an 
inverter (4), the direct current (12) to which a polyphase motor (6) flows also in the period when 
pulse current does not flow by the inductance component which it usually has can be generated 
in a polyphase motor (6), and a motor can be made to generate a preheating by the sink and this. 
And by acquiring the peak value (9b) of pulse current, a direct current can be estimated and 
preheat temperature (theta) can be predicted. 

[0060] According to the preheating developmental mechanics (100) which starts claim 2 among 
this invention, the peak value of pulse current (11) can be acquired. 

[0061] According to the preheating developmental mechanics (100) which starts claim 3 among 
this invention, a RF noise is removable from the peak value (9b) of pulse current (11). 
[0062] Since the reflux current on which a polyphase motor (6) flows by the inductance 
component which it usually has flows via a free wheel diode (42d) according to the preheating 
developmental mechanics (100) which starts claim 4 among this invention, a direct current (12) 
can be passed in a polyphase motor (6). 

[0063] According to the preheating developmental mechanics (100) which starts claim 5 among 
this invention, preheat temperature (theta) is predicted from the peak value (9b) of pulse current 
(11), and when a polyphase motor (6) is overheated, control which decreases a preheating can be 
performed. 

[0064] According to the preheating developmental mechanics (100) which starts claim 6 among 

this invention, since it can ask for winding resistance of a polyphase motor (6) based on direct 

current voltage (E) and the peak value (9b) of pulse current (11), preheat temperature (theta) can 

be estimated correctly, without being influenced by direct current voltage of fluctuation. 

[0065] According to the preheating developmental mechanics (100) which starts claim 7 among 

this invention, the error by the temperature of a sensor (47) can be compensated. 

[0066] According to the preheating developmental mechanics (100) which starts claim 8 among 

this invention, a switching element (41-46) can be protected from destruction. 

[0067] According to the preheating developmental mechanics (100) which starts claim 9 among 

this invention, the peak value (9b) of pulse current (11) can be set as the range suitable for giving 

a control section (8). 

[0068] According to the preheating developmental mechanics (100) which starts claim 10 among 
this invention, offset of an operational amplifier can be reduced and the peak value (9b) of pulse 
current (11) can be evaluated. 
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[0069] According to the preheating developmental mechanics (100) which starts claim 11 among 
this invention, a RF noise is removable from the peak value (9b) of pulse current (11). 
[0070] According to the preheating developmental mechanics (100) which starts claim 12 among 
this invention, a sensor (47) can be obtained simply, and a configuration can be obtained easily, 
with cost can be reduced. 



[Translation done.] 
* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram which illustrates the configuration of the 1st of the gestalt of 
operation of this invention. 

[Drawing 2] It is the graph which shows the relation of currents 11 and 12. 

[Drawing 3] It is the circuit diagram which illustrates the configuration of the current detecting 
element 9. 

[Drawing 4] It is the circuit diagram which illustrates other configurations of the current 
detecting element 9. 

[Drawing 53 It is the circuit diagram which illustrates the configuration of the electrical- 
potential-difference detecting element 7. 

[Drawing 6] It is the graph which shows actuation of this invention. 

[Drawing 7] It is the circuit diagram showing the important section of the gestalt of operation of 
the 2nd of this invention. 

[Drawing 8] It is the sectional view which illustrates the installation location of a temperature 
sensor 48. 

[Drawing 9] It is the conceptual diagram which illustrates the technique which cools an inverter 
4. 

[Drawing 10] It is the circuit diagram which illustrates the conventional drive circuit which drives 
a polyphase motor with an inverter. 
[Description of Notations] 
4 Inverter 
6 Motor 

8 Microcomputer 
8a Switching signal 

9 Current Detecting Element 

9b The value of the direct current 12 which flows on a motor 6 
41-46 Transistor 
42d Free wheel diode 

47 Current Sensor 
47a Signal 

48 Temperature Sensor 
91a Peak hold circuit 
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91b, 92b Low pass filter 

92a Non-inversed amplifying circuit 

921 Operational Amplifier 

E Direct current voltage 

11 Pulse current 



[Translation done.] 
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R3*sc©JBCCB5»J(ca&ttSnr*$«3, SSiR2CDMffi 
(DtSEEtt:? ^£7 l«otil8$n, if 7 a^fl 
6ft£ 0 ftfcPUL NffJi^-<^n=2>b-*-^8i«r 
WtBCcWH-4fc«){c % JgSiR 1 , R 3 fcttStaR 2 £ 

tb^xmfrm&m>ttm&ui,> 0 wumtnR i, r 

30 2, R3<Dffilaffi£^ft^ftr 1 , r2. r3<h« 
<fc. r2/(rl+r2+r3) = l/100ga«ca 

Ll. L2<h, ff4 7a, ffl9 b*j|iWLfc*S* J 

1, J2i^t^77W 0 

[0 04 8] tt±C0J: 5tc It, **l6<DJ&88K:J:ft 
HE. ^>^-*4©P«4N(Wi©IBCC»n&^l/^« 

SSI l©aaOtC«DC^S£S<Dffe, W>F»ta*SS 

fflr#s«i«H2>if4 7*ffiffl-rsc[)"c, ±iama^ffl 

BCCfr9C 

[0 04 9] ^cc^>;*~#4te:tei>Th^>^;*#4 
1-46 0 jftSiftSSI i C > 5 * * 

. afeSC4«Cj:0fi««EEE<oa;Sb(DK»*iBW k */c 

50 i^a*oir>. 



9 

[ o o 5 o ] m 2 commmm. m i tt#«w©# 2 <o 

[0 0 5 n mm,~tz>~v*4 7«-e<D^gccj:D, ni&tfi 
47 toxis* yvmK*\m~? zm^az^ 1 

>bi&tKx(omEmr^^<^^xmi&i iZMcom 10 

[005 2] fCt$Hfe©Elttt ag-te>if 4 8 
^6mSS-fe>1f 4 7 <DU&*^B4 8 a£&v^n 
n>t^-^8^x, ^Hz>1f4 7<DU&< f Cbm^ 

>V4 7 (DMmttcjz z>wm*mwrtrz><Dx&z> 0 

[0053] m^tm^>v4 7 t OX b^>iS* 2 
4i-46 t&fc*i>~-Mk2fttcmmztm?z>m 
£\ mmiz>?4 8te^m*i>*->i'fttcmit>tiz>o 

X$>£ c ®j£-k>1f4 7 % ^-fe>1^4 8# h^>>?^ 
*4 1^4 6i*CC^-^4 9rt(c'iR«)6*l-Cl^*. C 
<DJB««, ^CC»a-r4<fc^«: h^>^X*4 1-4 6 

[0 0 5 4] *-*6(c^«k*«#-r*«:iBLr 1 <T> 

^-^4<Z>ffi*«EE«»jK;l/h35pe)l OsK^hSffii-r 
&cdt, l<D^;i/^JWlHlrW#«Cc»<36c 

W^lCtt©fflft: £ - £ 6 r CDS*&CC J;ot h^>^X 30 
£4 1— 4 6«Cffl«j6#ifcftTfc, h7>^X^41- 

HISS (HS^-ttf) lUHWTHBK&ttS. cn«h7> 
i?X*4 l-^4 6CDK«*S*-r*UIBtt*>*S. 
[0 0 5 5 ] *C"C, ^-T^nr3>ti^-^8«^^^ 
-iKDrtSP(CK«3{*W6n/cfifi-fe>1f 4 8*»6>ft6tl 
<Sfil4 8 h^>^*£4 1 -^4 6<DfiK*jl8i 

*WSVr£«fc&E|-C*4. 0 1 CCS%Stifc3>y<-3r» 40 
2, ^n>r r >1f3, ^>^-*«4«*«HB»« 
l l 2<aKK3trci>S. ifiiRifil l 2cc»i=ffl 

tt«l 1 ItctMEStrCOS. SHWl 1 1 tUStHSS 
S8U l 2i«^i«i(7)Mii l «ciRttS nr*y 
sphbi iiii(ci?fi77>i i 3b<b, cn^ 

Iilfe^i±^/cS!)(D^ 7 >^r-£ 1 1 3 a <fc*«*.TC» 

-So 

[005 6] <=fc-*6ttEEI8ai 1 I«r«!fe3-S:*fctf> 
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^KW*^l»CCttaJHl7r>l 1 3 b£[g]iK 
[0 0 5 7 ] 0Jfel,v-f *nn>t:;*-* 8tt % ia^-fe 

>-?4 8CDtftfjT£ffl4 8 a^61So/c h^>^*# 

4i-46 a«a»«Bf5eaau^±K:ao3k»^«:. 7 T 

1 1 3 aittftSttSJB^fcttfc&U 
r>l 1 3 b£[o]!f£3tf& 0 ttltcJcDSftflU lcort 
D^T«^>;^£4<D^*£ h^>^*£4 1- 
4 6 4^tS. H9rraW*n:3>t?:i--*8jfe& 
77>^^ 1 1 3 aCOR^C/HST^ 7 7 >t-^l 
1 3a©Ktt<Dfca><DF^-r^HB«r«IB0r^4. S 
RK^-f "BBttKABBSIK 1 1 2 CcJMW^ ct# 

[0 05 8] ^^5^ h^>t?X£4 1 — 46CDSS 

^ur-f>M-jr4«:T«w*-***KS*r*>J:c». * 

[0 059] 

£Mffi (10 0) fCJktitf. ( 6 ) 

-T^^>^*^^>X^Cci:*3, ( I 1)# 

-f>*t-* (4) o— Mttoncctkur. ^^v^«bw- 
i»n&i^H«c*5c»rfcifctisa:iaB«i5fe ( i 2) * % ^ 
tH*-^ (6) cc»u ctiCcJ:or^e-*cc^j»*« 

mas (6>) *wr*c4**c*4. 

[0 06 0] CCD^BJCD^ 6M«a2{C^S?MlX£ 

«m ( i o o ) Kcfchtf, ^vi/^mss (in cDiSigfii 

[0 06 1 ] XLGmW<0*> ^ff^S3 CC^S^Rft^ 
iS(ioo) tc<tntf, ^^^««£ (II) CD^Bfil 
(9b) frttffitLS ^X^iStSCim^ 
[0 06 2] C<D&W<D5 *>m$im4 Kfrfrh : ?m£& 

is(ioo) tc<fcti«, ^ffi*-^ ( 6 ) ^iism-r 

A-)\s*f4*-Y (4 2d) ^MSOrSf£n^<Dr, ^ 

ffl^e-^ (6) ccfcc»Titti««isft (12) 4»tci# 

[0 06 3] C©»IB©^ ^fS*3B5 (C^*>S-?J»«^ 

ii(ioo) *c<tn«, 'wxwfe (in ©jsatffl 

(9 b) (6>) ^r^a4L, ^ffl^-^ 

(6) 3WjftJ»L/fcl^CCB^*^3li:S»9ffll*tf5 

[0 06 4] C(D^0^CD^ %«*3B6 CC^^^Jft^* 
ii(lOO) CC<fctiK, i£i««£E (E) KCX^^l/^S 

( i l ) <r>WE$m (9b) ccs-^c»r^*B*-^ 
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(6) <D«#«atS«r*»4C<fc3&sr**©"C. ffifttt 

[006 5 ] £©»jli<D5 ^»*317 (C^ifMR£ 
Oft (1 0 0) tc<fc*i«, -fe>-9- (4 7) <DSffi&£<*:£ 

tBMI (1 00) (Cfctltf. Txtv+Zstftt (4 1-4 
6) *K«^6fia8tT*ci3Wr*4. 
[0 06 7] C©»gj<D5 ^IS*3K9 £^§*J££ 10 

it (ioo) ttt^titt. swxmffii (in ©iffieffi ■ 

(9b) MflW (8) tc^*4<0*caiyfci5HCcK 

[0 0 6 8 ] CCD^BJCD^^IS^I OlCfrfrZ^mZZ 
£Xm ( 1 0 0) Gtcfcfttf, ^T>7*CD^7*fe5r h£ 
(BKUT^l/^«« (II) (DWMm (9 b) ^ri^ffl-r 

[0069] c<d§zw<d*> %m&m i i tcfrfr&^mM 

(loo) cc j:*ui % (ID ©igiS 

ffi (9 b) *»61BJH«-/-fX*(fti-rsci*sr*S. 20 

[0070] commas ^m^m 1 2 cc^s^ss 
^tiflf (100) «cj:ti«. (47) ^m^n 

[0 1 ] *#MB<D* 1 C^©JBJftO«|fiS*«KK-r SB 
B0r&£ o 

[02] «ilkll c I 2<DMm&*T?77-C$>Z> 0 

[03] «s^a»9©«flE*«^TsiaBiar*s. 
[04] *^m»9o«6©«flE%w^rsigBiaTr**3o 



[0 5] ^*aaf7<D««*«7i«-SHKHr*S. 

[06] *»K©«i^*7R'ry^7'c*s 0 

[0 7] *»KO»2<0|ISfi©^JB<0SW*^-riPlKH 
[08] U^>1^4 8(DK9{f»ffiB«M^r«KO 

0r&£ o 

[0 9] Hf>^-*4*»^*^*«SW-*«a:B 
[010] ^ffi*-^*^>^-dr-cW6TSSe*<DK 

4 

6 

8 70P3>b'a-^ 

8 a X>f ^^>yff-^ 

9 mm&mm 

9 b $ 6 ic&n^iiissmac 1 2 (d<b 

4 1—4 6 h 5>t?*£ 

42 d 7 y-^-i-juy-f*- F 
47 m^-fe>if 

4 7a {f # 

4 8 SfiH2>if 

9 1a tr-**-;UF@B 

9 1b, 9 2b 0-^*7 * 

92 a #£(EJfMBI3Bg 

9 2 1 ***rrz*? 

E SSfc«EE 

1 1 rtfrxmst 
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